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NOVELTY - A source voltage conversion circuit comprising a charge pump circuit 
with switching devices (a N-ch MOS transistor Qn (12) and a P-ch MOS transistor Qp 
(12) in the output section wherein a switching pulse voltage (control pulse voltage) for 
the switching devices is diode-clamped by a first clamp circuit (13) when the source 
voltage conversion circuit is started, and wherein the switching pulse voltage is clamped 
to a ground level (negative side circuit source potential) by a second clamp circuit (16) 
on the basis of a clamp pulse comprising an output voltage Vout when a starting process 
is ended, so that a sufficient drive voltage particularly for the Pch-MOS transistor Qp 
(12) is obtained. This constitution provides a source voltage conversion circuit which 
can obtain a large current capacity with a small area circuit scale and its control method, 
a display loaded with the source voltage conversion circuit as the power circuit, and a 
portable terminal comprising this display. 

USE - Power for displays in mobile equipment such as mobile phone, 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide an active matrix display which can reduce 
power consumption of the system as a whole, and to provide a portable terminal which 
uses it. 

SOLUTION: A power circuit, composed of a charge pump type source voltage 
converting circuit stops supplying switching pulses, by inhibiting clock pulses generated 
by a pulse generation source 32 from passing through by an AND circuit 31, according 
to control pulses supplied from a partial mode control circuit 16' in power-saving mode 
and then stops the pumping operation of a charge pump circuit in large part of a 
non-display area period, thereby lowering the current supply capability of the power 
circuit. 
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S-fct-T. «8ttE£ifel3ttQttfffti&ttft«£TS-ti:« 
J; 5 tC Lfc C <h \Z «fc 0 . h* /t#fl!T0ifiH**«©4> 

&T'v>mmmt) oi&mz j^tdc-dc £&&*<2>fi 

[0 0 4 2] 04 (B) tC^-r#SE^-f /©DDn>n 

bT*^. -T&fc*.. 04 (B) ICfct^T. X-fy^> 
yt-7>^X^ (MOSh5>WQpl3, Qnl 
3) #04 (A) CD02&CDMOS h7>y^Qn 1 

2, qp 1 2tmmnmiitt^iziit>iz. y-r^--KD 
i iw>t^ci i (Dtesstmas (vco tow 

^S^$nfe«fi£<i:7S:oTt50. Ctf>,&#04 (A) <D 20 

ess ta^±*aa-r z> <z>z>.T'$> z> . 

[0 0 4 3] lUS&IbftUitCti^TtK **MIC«. 04 

(a) ©(Hisst^oiiUTfe^. mfczwt* mt}m& 

Vou t tbTm®-eJEVCCCD2^WSEffl2 XVC 
Ctfmtii2nz>£.td\-}'Z'&2>. 0 5 (B) (C. 0 4 

(B) <D[HlSStC*3tt«»y-KA~EW&m^«A~E 
©5"f 5 > if? -f — h Sr^-r. 

[0044] 0 6«, is#>7m<Dmm.mfc%zt& 
®&o>m2mf&mz^-?®&m-x:$>K>. (a> «a*ie 

5§^^-f^^. (B) tt^EE^^y^^n^n^UTI^i 30 
Sfc. 0<f» 0 4iH^gB#(Cte|^-fJ^£ft-LT 

te, 04OANDlHlgS3 l*3«t^/t-)U7.^^ai3 2 left 
*_T. VCO (mffi$iJW^Jgg§) 3 4#g:U-<~.n*:#ifig 

t^oT*io. ^-n^«04<D«^t^<i^i;-rab 

-2.. 

[0045] VC0 3 4I1 a^-KNf^ti/X-^r 
^^E-Fn^hD-JHsIS&l 6' #"=>0iJ*.tf "H" W< 

y^ju^- KUficteA— h*n> hn— ;mhI8§ 

i 6' frt>mx.\z "l" i"vv<Dmnn.&.ifi5-x*>t\z> 

Z\tX\ Z\<DmWmi£izm-3^T&l<D2nyp/-VVX 
«k 0 *>Ji&g:;Wg;V^2 d 9 /VVX*%$itZ>. 
z.ti*>mi, f£2(Di/ ay i7/VUX\t. X-ivJ-yvn 
^XtUTCMOSO/t-^3 3®y-hftIiE« 

[0 0 4 6] X.IZ. ±E^<Dftl|ffi^*^'f^cr)5 lj f 

- s> # > -/ g>s jgmE^ ®g§ tc *j it -s ihi&iw \z -o » 

T. 0 7 (A) <D^< 5>y^V-H*ffl^Tltt^-r 50 
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-5. &*5. 07 (A) C9$"f *>2^r— MCte, 06 
(A) (DtHlgStC*5t-t^y-h*A~EO#ft^ife^A~E 

[0 0 4 7] Sfe-f. ji^^&-h*Ttt. /t-/tM-H 

a>hD-;neiKi 6' "H" U'OK&fflWtffiji* 

^etlSitT", VC0 3 4^3fi) f r;£Ji&&©Sf§l<Z>y* 
□•;/:y'/^^?;£5S£-f -5. dCO^l^^n-vi/AJl/T. 
tt. X-f ITCMO S-f >A*-^ 3 3 

yif/v\>7,\zm~J< uy^yvc 1 3<Dtts?j^&. EP-fe 

[0 0 4 8] ^-UT. X-f ^5 1 >^/t^Xj&« "L" W< 
)V (0V) ©£Stt, PchMOSh7>yX^Qpl 

1, Qp 1 2tt*>#.miitzZ>tz.#>. 3>f>tCl 1 
#s?tm$tl-2>. iOtg, NchMOS h^^v'Xi'Qn 

i ifr*yVtm\z$>ztztt>, y-KB©ifi^vcci/ 

^UU£:&5„ #l^T\ Wv&VWTJfi "H" W< 
)V (VCC) left-Sir. NchMOS h 7 >^X^Qn 1 
1. Qnl2^>tit&0. /-HBroifi^? 
>Hi^^;i/ (ov) \ztzz>tzsb. /— h*c<£>«te#-v 

CC W<Jl/£&2>. ^oy-HCWm^-^CDSSNch 
MOS h5>yX^Qn 1 2 ^® UTttSTJftJEV o u t 
(=-VCC) tft-S. 

[0 0 4 9] ^fC. /V-5/*;WE— F (—WHS*** 
0SS16' fl.g&7!>> Sn-5>— SC^^Ofir 

fit' "l" i/^u©^jis®E^ai^$n^„ ci© "l" 

ly^;KDfeIffll^BE*«#^.en-5Clt{C«k0, VCO 3 4 
tt, iiS*- HTOJB >y Jy^xi 0 t^^ic 

ayp/VlXlt. X-f 7f>^MtttCMOS'f 
[0 0 5 0] Off. a#*-KB#<i:|Sl«CDi!)^a{C«t 

0. B2©^D^i7/t;i/7.tcSo*<5 1 ^-v'*>^'ias§ 
to# > e > vmmz «t o t d c - d c **»ff*«fTt> 

n, ffi^JEVou t tUTftmjE-VCC*^ai$n 

£o\z. ?*-v#y7®m<Dmffim&mtnz. y 
j-y>?rt)V7.<Dm'i&fkh^y : Ty-vci i»$»tcsit 

z\tx\ nmm&mtitfi&T-rz. 
[0051] ±mvtz&o\z. ^v-ittfyzfm&zm 

Hfc«©SE^tSlH]KtC*>ViT. >W v?yif/VV7,<D 
5l41tLTVC0 3 4*fflK #**®^r B 1©^gl5 

ftvma-t:^ >y?y>f/v\,7.<Dmmk*:m'% : z- 
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[0 0 5 2] 06 (B) t^-r»EE^'T^CDDDn>A* 

tTr&S. T&fc)^. 0 6 (B) iCiSl^T. X-fy^> 
ifh7>-^X^ (MOSh5>-^^Qpl3, Qnl 
3) #06 (A) ©@B«)MOSh7>yX?Qnl 10 
2, Qp 1 2 tj^SmMtTi^ttfelC. ^-f^-KD 
1 l^n>r>tCl l©te$H£ttS( (VCC) £<?>m 
fc«ttSnfc*Mti;&-3T:feD. uCD^@6 (A) © 

[0 0 5 3] UlSSfSffU^CiJ^Tfc. S*WtCtt, 06 

(A) ©®tt££<Hi;T*"5. gfr-5©«, tti^mjE 

vo u t tvTmm.m&vcc<D2fe<Dm}£m2 xvc 

C*»i»asn*XX«»tT**. 0 7 (B) IC. 0 6 

(B) ©ESSlCiS^/ — KA~EOftfl*it»A~E 
©5"f 20 

[0 0 5 4] {Ui^tjgl, ^2«/S0!|{C^^^^- 
S?#>^ffl©«««EJElftiaiS©SJ6«li«tt-«fciiatf 

a«^ri6T*o, ±e©@»«j««K:iH3esn*'b©-ctt 

[0 0 5 5] fc*j, ±«*M»«Ttt, T^f-f^H 

ufcj&t. cnKis&n*t>©-ctt^<, in'hw^ 

*yfe>X (EL) S^SftHJRcma^SR^tUT 
fflUfcELSSti&fOiOTi'f^ 7*V h 'J i'Xl 30 

[0 0 5 6] *^l:f57^f^yvh'Ji?X 

■y^©OAig J f»fl/fi'3 >§#&&£©-?-< x:/ 

«=Sg*©*^gBtUTffl^T»jg>ife©T-feS. 
[0 0 5 7] 08 tt. #5eW7&*jgfl3$n*SS#S8*. fi»J 

*«&?&®g«©#f<£©«iii&£iWi*«0-T?&*. 

[0 0 5 8] #M(C«<&«fflFttB«a. g«g#4 1 © 40 

ttnmic. xe-*gP4 2. ^^43. 1^44'^ 
3Ktt«^.tf«aaEss«3&«ffln6n. £©&■&**£ 
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[0 0 5 9] ^oi3t. 

£■£#©&»»« ftfl:$B« E <h 

[0 0 6 0] 

[fi§HJ©$jf?:] &±K91U-fc±3fc. *$fi91K«fcntf. 

[BBi©ffi¥&K9n 

[01] *&w<D-mi&Mm\zm2>7?T4zr-?b>)i7 

[0 2] *ft«SR(ft«©«3SXiJ7«©«lJ««*«-ri3 
8&0-z?&5. 

[03] H F?-f ;tOft»»ft**o-«*St^n -y 
£0T&5<, 

[0 4] ^ + -5?#>:/ffl«««ffi«*IIII&©SBl«lS 
«**f0B&BIT*9» (A) teftmjEfgt^-f:/*, 

(B) H#JE*^:/**n-?njRL-TV»S. 

[0 5] fg 1 «IA«|iCfl(««««J0ettlBlKOBIK*fP 
*KWT*fcJ6©^-f 5>^V-KT*0. (A) « 
ftiE^i^'i'^Oi^J, (B) tt#EE^< y©«-& 

[0 6] ft-y#>^i!fBaiffi«»HBO»2*iS 
fi»J^^TlHlK0TSO. (A) ttfUtE££:?-f 

(B) tt#£E^-f y*-tn-ttlwUTV»*. 

[0 7] ^2fllfiic0StC«*SilSSffi3g»lHlK©0K»lf^ 
*SJfHr-5fc©©^"f 5>m-hT$»3. (A) a 
ft«EEfg£*-f (B) «#JE^-f^©«^ 

[0 8] #581111 £«*Jg#S8*T& -5 &#@g*S©«iS 

[#^©ifc91] 

1 l-3ff5^Sfi. 1 2-*^X'JTS5, 13U, 13 
D-HF9-f/t (*TOBIftlBl&) . 14-VFMA 

(Mii@!g) . 15 -man. 1 

K3>hD-JH5]K. 16' -/t— >t;i/t-H3>h 
D— ;HH88, 2 3 -WfcH*. 3 1- AND0K, 3 2 
~'/Vl>7>ft£M* 3 3-CMOS-fWW. 3 4-V 
CO («j£tlfll5eSSI) 
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